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Tém tét - Bai bao nay trinh bay phwong phap va két qua phan loai
trai dira sap va khong sap tai tinh Tra Vinh, Viét Nam. Mé hinh thuc
nghiém duoc xay dwng dé lay mau va xi ly tin hiéu séng am thu
duorc tir viéc tac ddng co’ hoc vao trai dira théng qua nhiéu phrrong
phap tac dong khac nhau: LAc tay, gé tay, g6 may twong trng voi
nhiéu vat liéu dwoc thir nghiém: Dau g4, dau nhwa, dau kim loai.
Tin hiéu séng am thu vé tir microphone, théng qua bd loc tin hiéu,
dwoc trich dac trwng va huan luyén véi cac tap dir liéu da dwoc
phan loai, va két luan phan loai trai dira sap va khéng sap. Trong
do, hai phwong phap phan loai dwoc chon va so sanh la KNN
(k-Nearest Neighbors) va SVM (Support Vector Machine). Két qua
thwe nghiém cho théy tat ca phwong phap da ap dung déu co thé
phan loai twong déi chinh  xac gitra tréi dira sap va khong sap. Dac
biét, phrong phap ldy mau bang cach g6 tay str dung que nhua
déo cho két qua coé dé chinh xac cao nhét, trén 90%.

Tir khoa - dira sap; trich dac trieng; xt ly tin hiéu séng am; phwong
phap KNN; phwong phap SVM.

1. Pt van dé

Dira sap la mét loai trai cay dac san co gia tri kinh té rat
cao cua tinh Tra Vinh, la mét loai dira dac rut hay con goi
la dira sap, c6 tén khoa hoc la “Makapuno” hay
“Macapuno”, xuat xir tir Philippines [1]. Danh gia, phén
loai chét lwong ciia dira sap dang 1a nhu cau het suc can
thiét. Tuy nhién, c6 mot kho khan hién nay 1a rat kho phén
biét dugc dira sap véi dira thuong vi hai loai dira nay co
dac diém bén ngoai giéng hét nhau. Cac phuong phap phan
biét hién nay chu yéu dua vao cac dac diém vat ly cua trai
dira sap [1] bao gom:

- Dung tay lac trai dira dé kiém tra 4m thanh phat ra tir
trai dira. Néu trai nao c6 sap thi 4m thanh “trAm hon”, con
tri nao khong c6 sap hoac sap it thi 4m thanh “béng” h

- Dua vao khéi lrong dé kiém tra. Dira sap chin c6 trong
luong nhe hon dira thuong vi nudce it hon;

- Dua vao hinh dang va mau sic. Hinh dang bén ngoai
ctia vo dira nhan, khéng cé gan, néu co khia la dira con non,
khong c6 sap hogc sap it. Néu vo dira kho, déi mau sam thi
dira sap da gia, chat lwong sap da bi kho x6p;

- Dua vao d6 day cua com dira va do sét cua nudc dira.
Dira sap khi bo ra sé thdy com dira day, mém va déo hon
com dira binh thuong, nudc sét va sanh hon nudc dira binh
thuong.

- Trong cac phuong phap trén thi phuong phap lac trai
dira dé nghe 4m thanh dugc ding phé bién va cho do chinh
xac cao hon. Nhin chung cac phuong phap danh gia trén
hoan toan phu thudc vao kinh nghiém cua nguéi danh gia
(chi yéu la néng dan). Nguoi danh gia cang c6 kinh nghiém
thi d6 chinh xéac cang cao va nguoc lai. Tuy nhién, phuong
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phap nay c6 d6 chinh xac khong 6n dinh va kho tién hanh
danh gia hang loat tai nhiéu thoi diém va dia diém khac nhau.
Vi vdy, nhu cAu thuc té hién nay la can c6 mot thiét bi c6 thé
xac dinh chinh x4c ti 1¢ sap cua dira nhdm dam bao chét
luong san pham dira ban ra, dam bao uy tin ctia ngudi ban
va tao su yén tam tin tuéng cua nguoi tiéu dung.

Phuong phéap danh gia khong lam tén hai dén trai cay
duoc goi la phuong phap danh gia khong pha huy
(nondestructive method). Cac phuong phap danh gia khéng
pha hiy dua vao thiét bi do luong da va dang duoc nghién
ctiu ap dung trén nhiéu loai trai cdy khac nhau. Vi du:
Phuong phép co; Phuong phap rung dong; Phuong phap
quang; Phuong phap cong huong tir hat nhan. Nhu véy, ta
nhan thay c6 nhiéu ky thut danh gia da dang, tir don gian
dén phirc tap va ap dung dbi voi nhiéu loai trai cay khac
nhau. Riéng d6i voi trai dira thi rat it cac nghién ctru 6 lién
quan duoc cong bé. Mot sé nghién ciru cong nghé sau thu
hoach déi voi trai dira da duoc cong bb nhu nghién ctu
danh gia do sét cua nudc dira su dung song siéu am [2].
Dac biét, hai cong trinh nghién ciru vé do luong va danh
gia mirc d6 truéng thanh cua dira tuoi déu ding song 4m
do Gatchalian va cac cong su [3] dd nghién ciru méi twong
quan gifra séng am voi thoi gian tang trudng va cac dic
diém hoa sinh cua dira tuoi sau khi thu hoach. Gatchalian
da nghién ciru thiét ké thiét bi thu song 4m phat ra khi
gd ngon tay va can dao vao trai dira tuoi. Séng am thu
duoc s& duoc bién dbi Fourier sang mién tin s6 dé tim cac
déc trung tuong quan vai cac giai doan truong thanh cua
dira tuoi. Tuy nhién, Gatchalian chi dung mat thuong
dé tim dac trung so sanh, khong c6 nghién ctru danh gia
dinh luong nén d6 chinh xac khong cao. Trong do, tac gia
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Terdwongworakul va cac cong su trong bai bao [4] ciing
thuc hién ciing mét phuong phap la ding song 4m dé danh
gia cac chi s6 tang truéng cua dira twoi, nhém tac gia nay
da xay dung moé hinh danh gia dinh luong dua vao cac tan
s6 cong huong cia séng 4m véi do chinh xac du béo
khoang 92%.

2. LAy miu va xir Iy tin hi¢u séng am tir trai dira

Song am la mét dang rung dong c6 thé lan truyén trong
cac moi truong chat ran, long va khi. Hién nay, c6 nhleu
giai thuat xir ly tin hiéu séng am khac nhau nhung vé co
ban thi tin hiéu séng am sé& duoc loc va tién xir ly sau khi
thu 4m. Sau d6, tin hiéu song 4m sé& dugc sb hoa thanh cac
tin hiéu song 4m sb. Tin hiéu song 4m sé trong mién thoi
gian s& duoc bién doi sang mién tan sb dé trich tan s6 cong
huong dac trung dua vao xdy dung mo hinh hédi qui hoac
huén luyén mang noron nhén tao. So db hé théng xir Iy tin
hiéu s6ng am ding dé nhan dang va phan loai dira sap duoc
thé hién trong Hinh 1.

& %@@gw ' - X4t

Hinh 1. So do hé thong xi Iy tin hiéu séng am

Séng am phat ra phai duogc thu lai dé xir ly. Viéc thu lai
cac song am s& duoc thuc hién bang microphone. S6 luong,
cach bé tri microphone va phuong phap chong nhiéu tir méi
truong sao cho thu duoc séng am t6t nhat cling 1a nhitng
véan d can duoc nghién ciru. Viéc khir nhiéu tap am c6 thé
duogc thuc hién béng cac mach loc hodc cac bo loc sé cai
dat trong bo vi xur ly.

Hinh 2. So do khéi téng qudt vé mé hinh phan logi dira sdp
Sau khi thiét ké ban v& cia hai co cdu thu - phat song am
va do trong luong trai dira, buéc tiép theo la tinh toan b tri
cac bd phan khac cua thiét bi nhur bo phén xir Iy tin hiéu, cam
bién, man hinh hién thi, bé nguén,... Cac chi tiét, bd phan
cua thiét bi s& duoc phat hoa va v€ lai trén may tinh (Hinh
3.a), va sau do s& dugc gia cong va lap rap (Hinh 3.b).

Hinh 3. Thiét ké may gé theo nguyén Iy buia cam Leonardo da
Vinci (a) va mo hinh thuc té (b)

Pé thuc hién ndi dung nay can cac trang thiét bi sau:
(1) Microphone: Céc dac tinh cia microphone nhu huéng
thu, do nhay, dai tan, téng trg... phai dugc lua chon phu
hop dé thu duoc soéng am trung thuc nhét. (2) Mach loc
nhiéu: Puoc tich hop trén board, ngoai ra tin hiéu thu duoc
cling c6 thé duoc loc béng cac bo loc mém cai dat trong bo
vixur ly. (3) May tinh c6 cai dat cac chuong trinh xur ly tin
hiéu sé va giao tiép véi cac board mach vi xu ly, cac bo
chuyén déi giao tiép véi cam bién va board vi xir ly; (4)
Cam bién do trong luong (load cell) va mach giao tiép.

3. Xay dung m6 hinh phan loai dira sap va khéng sap
dung phuong phap SVM va KNN
3.1. Cdc budc thuc hién phan loai dira sdp va khong sdp
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Hinh 4. Cdc budc dé phan loai dira sap va khong sdp
Cac budc thuc hién qua trinh huén luyén va xac dinh
trai dira c6 sap va dira khong sap dugc thé hién trong Hinh
4. Trong do, tap dataset la tap cac file 4m thanh da dugc
thu thap. Bao gom 3 tap: Tap dung dé training (huan



ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE - DAl HOC BA NANG, VOL. 19, NO. 1, 2021 43

luyén); Tép dung dé validation (danh gia); Tap dung dé test
(kiém tra). Trong qué trinh thuc nghiém, do sé mau it nén
tap training thuong chiém 80%, tap validation + test chiém
20%. Sau khi trich xuat dac trung, tién hanh xép hang va
chon loc duoc tap cac dac trung, tién hanh huén luyén tap
dir liéu traning. Qua trinh danh gia mé hinh va quay lai viéc
tinh chinh cac buéc dé co két qua tét nhét trong thuc
nghiém. Cubi cung 1a dua ra két qua phan loai trai dira sap
hoac khéong sap. Chi tiét cac budc thuc hién cu thé dugc
thé hién trong Muc 3.2 d¢én Muc 3.5.
3.2. Xue Iy tin hiéu song am

Tin hiéu 4m thanh thu duoc truéc va sau xir ly (thé
hién trong Hinh 5, 6). Cac mau sau khi thu thap (dir liéu
tho file .wav) dugc xem xét, danh gia 1an dau bing hinh
anh truc quan, sau d6 dung thuét toan tim dinh c6 gié tri
max va trich xuat ra mot hay nhiu doan mdoi [0.2s +
TimePositionpeax TimePositionpeax + 0,4s], voi diéu kién
peak 16n hon hoac bang threshold. Trong do:
(peak , —mean( peak)) (1)

2

Sau d6, tao ra tap tin &m thanh méi bang cach nhan 1én
10 1an doan trich xuét nay. Ly do phai nhan 1én nhiéu lan
la do tin hi¢u theo mién thoi gian qua ngan nén khi trich
xuat mdt s6 dat trung trong mién tan sé s& cho gia tri gan
vé 0 va tao ra phép chia vé nghia. Ngoai ra, cac bd loc da
dugc dung thir, tuy nhién chung da 1am méo dang dir liéu
nén xem nhiéu la mot thanh phan trong mau va chua thé
tach bo.

threshold = mean( peak) +

(Dira khong sdap) (Dua sdp)

Hinh 5. Tin hiéu am thanh thu dwoc ding mdy g6 bang
dau bua da trucce khi xu ly

(Dira khong sdp) (Dira sap)

Hinh 6. Tin hi¢u dm thanh thu dwoc ding mdy g6 bang
dau bua da sau khi xu ly
3.3. Trich dac trung am thanh
Trong ndi dung bai viét nay, sau khi thu va xur ly tin
hiéu am thanh nhom tac gia da chia cac file &m thanh nay
thanh cac phan doan mid-term (cira s6) va sau dé trong moi

phan doan s& dugc phan chia thanh cac cira s6 nho hon (giai
doan xu ly short-term). Cu thé, cac chudi dic trung da duoc
trich xuét tir mot phan khic mid-term duoc sir r dung dé tinh
toan thong ké cac dac trung. Cudi cing, m01 phan khuc
mid-term duoc thé hién bang mét tap sé liéu théng ké
twong ng v6i cac chudi dic trung short-term tuong img.
Trong qué trinh xir ly mid-term, gia dinh ring cac phan
khic mid-term thé hién hanh vi déng nhét déi véi loai 4m
thanh va tién hanh trich xuét sb liéu théng ké trén co s&
phén khtic d6. Cac thng ké duoc trich xuat sau d6 c6 thé
duoc nhom lai dé tao thanh mét vecto dic tinh duy nhét.
Muc tiéu la xir ly tin hiéu dau vao am thanh thanh cac cira
s6 short-term va tinh toan 24 dac trung 4m thanh trén méi
cira s6 [S5]. Hinh 7 trinh bay qua trinh trich xuét sd liéu
thong ké mid-term ciia cac dic trung 4m thanh.

Ngoai ra, con nhimg dac trung khac s& duoc trich xuat
trong qua trinh tinh toan nhu: Irregularity, bright, skew,
kurtosis, flat, zerocross, tempo,... Tuy nhién, trong pham
vi bai viét nay nhém tac gia s dung bd céng cu
MIRToolbox dé trich xuat cac dac trung phii hop voi dbi
tuong nghién ctru [5], [6], thé hién trong Hinh 8. Sau d6
tién hanh lya chon cac dac tnung trich xuét phu hop (tham
khao Muc 3.4) @ tién hanh thuc nghiém.

Hinh 7. Trich dac trung phan doan trung [5]
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Hinh 8. Cac dac trung am thanh co thé duoc trich xudt tir
MIRToolbox [6]

3.4. Phuwong phdp chon loc ddc trung

Chon lua dac trung da tro thanh mét linh vuc nghién
ciru tich cuc cho nhiéu thap nién qua, va da duoc chung
minh trong ca ly thuyét va thuc hanh. Muc tiéu chinh cua
lua chon déc trung la chon tép hop con cac tinh nang co
kich thudc téi thiéu mién la chon du sé luong dic trung
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nhung van dam bao tinh chinh xac. Nguoc lai véi cac
phuong phap giam kich thuéc khac nhu dwa trén phép
chiéu hoac nén théng tin, lua chon déc trung bao tén ngir
nghia gdc cua cac bién [7].

Céc ky thuat lua chon dac tnmg c6 thé dugc phan chia
thanh ba 16p: Wrapper, Embedded va Filter (Hinh 9, 10,
11). Hau hét cac phuong thirc nay c6 thé thuc hién hai thao
tac: Xép hang va lua chon tdp hop con. Trong mot )
truong hop, hai hoat dong nay la thuc hién tuan tr (xép
hang va lua chon); Trong céc truong hop khéc, chi viéc lua
chon duoc thuc hién. N6i chung, lua chon tép hop con luén
duoc giam sat, trong khi trong truong hop xép hang, cac
phuong thirc c6 thé dugc giam sat hoac khong [8].

Muinple
Features Faature Classifier
Sudsat

Hinh 9. Lop bao g6i [8]

i
}

Feature Classifier

Hinh 11. Lép loc [8]
3.5. Thudt todn phdn loai (phdn biét dira cé sdp va
khong sdp)

Mot bai toan duoc goi la phén loai (classification) néu
cac nhan (label) cua dir liéu dau vao duogc chia thanh mot
50 hiru han nhém. Vi du: Xac dinh xem mot trai dira co phai
la sap hay khong sap. Trong bai bao nay, tac gia da su dung
thuat toan KNN (K-nearest neighbor) va SVM (Support
vector machines).

o Thudt toan SVM (Support Vector Machines)

Trong SVM, mét hyperplance (mat siéu phang ding dé
phan loai) duoc chon dé phén tach t6t nhat cac diém trong
khong gian cac bién dau vao theo 16p cua ching, hoac la
16p 0 hoac 16p 1. Mot hyperplane 12 mét duong phan chia
khong gian bién dau vao. Trong khéng gian hai chiéu,
chung ta co thé hinh dung hyperplane nhu mot duong théng
va gia sir rang tat ca cac bién dau vao cua chung ta c6 thé
duoc tach hoan toan bang duong nay. Thuat toan SVM tim
ra cac hé s6 din dén su phan tach t6t nhét cua cac 16p theo
hyperplance.

Khoang céch giira hyperplane va diém dir liéu gan nhét
dugc goi la bién. Hyperplane t6t nhat hoac t6i wu co thé
tach riéng hai 16p la dong co bién 16n nhét. Chi nhimg diém
nay co lién quan dén viéc xac dinh hyperplane va trong viéc
xdy dung cac diém phan loai. Nhimg diém nay duoc goi la
cac vector ho tro. Chung hd tro hodc xac dinh hyperplane.
Trong thuc té, mot thuat toan t6i wu duoc sir dung dé tim
cac gia tri cho cac hé¢ sb tbi da hoa bién. SVM c6 thé coi la
mot trong nhimg phuong phap phan loai hang diu manh
mé nhét va dang thir trén tap dir liéu cia nghién ciru nay.

o Thudt toan KNN (K-nearest neighbor)

K-nearest neighbor 1a mét trong nhimg thuat toan
supervised-learning don gian nhét (ma hiéu qua trong mét
vai truong hop) cia Machine Learning. Khi huén luyén,
thuat toan nay khong hoc mot diéu gi tir dir liéu training
(day ciing 1a ly do thuat toan nay dugc xép vao loai lazy
learning), moi tinh toan dugc thuc hién khi no6 can du doan
két qua cua dit liéu moi. K-nearest neighbor c6 thé ap dung
duoc vao ca hai loai cua bai toan Supervised learning 1a
Classification va Regression. KNN con dugc goi 1a mét
thuat toan Instance-based hay Memory-based learning.

Véi KNN, trong bai toan classification (phan loai),
label (nhan) cua mét dlem dir liéu moi dugc suy ra truc tlep
tir K diém dir liéu gin nhat trong training set (tap huén
luyén). Label ciia mot test data (tap dir liéu dé kiém tra) c6
thé duoc quyét dinh bang major voting (bau chon theo s6
phiéu) giira cac diém gan nhét, hodc né cé thé duoc suy ra
bing cach danh trong s6 khac nhau cho mdi label trong cac
diém gan nhét d6 roi suy ra label. Ta thiy rang, KNN la
mot thuat toan rat don gian va hiéu qua. Tuy nhién, ching
ta cAn cap nhat va tb chuc cac bai tap huan luyén véi sb
luong mau 16n hon dé cac du doan chinh xac hon.

3.6. Ddnh gid by phan loai

Sau khi huén luyén mé hinh, phan quan trong nhét la
danh gia b phan loai d&é xac minh kha nang ung dung cia
n6. Nhom tac gia da ap dung cac phuong phap danh gia:
Cross-validation sir dung cho ca hai thuét toan KNN va
SVM. Péi voi KNN céc hé sé duoc sir dung 1a K =1, 3, 5
(tham khao Hinh 13). Péi véi SVM, nhom tac gia da sur
dung by SVM tuyén tinh (SVM linear) va ap dung Cross-
validate trong qua trinh danh gia bo phan loai bang cach
chia m&i bo dir liéu ra thanh 10 tap nhé hon (10-fold cross-
validation) bang cac 1énh hd tro trong Matlab:
CVSVMModel = crossval (SVMModel) sau khi trich dac
tnmg va xdy dung dugc mé hinh huan luyén.

4. Két qua thye nghiém va thao luin

Dé tong quat hoa va co €0 sO'so sanh két qua, nhom tac
gia thuc hién viéc thu thép mau 4m thanh cho 5 nhém: G
béng may voi dau bua bang da; G bang may v6i dau bua
bing nhua; G& bang may Vi dau bua bang sat; Go bang
tay véi dau nhua déo; Lac tay.

Str dung 100 qua dira sap va 100 qua dira khong sap dé
liy mau, s6 chiéu cua timg dac trung tuong tmg véi cac cach
ldy mau khac nhau 12 do qua trinh s6 14n g6 va lac khac nhau
cling nhur qua trinh trich doan file am thanh dua trén gia tri
peak va threshold nén sé& thu duoc s file 4m thanh sau xir
Iy 1a khac nhau. Nhin chung d6i véi hau hét cac phuong
phap huén luyén dé c6 két qua phén loai dau ra chinh xac
thi doi hoi tap dir liéu déu vao-ra phai dii Ién méi phan anh
duoc hét cac dac tinh cia di twong. Tuy nhién, vi van dé
kinh phi kha ddc cho mét trai dira sap (gia cao gap 30 + 40
lan dira thuong) [1], bén canh d6 hau nhu chua c6 bat ky
mot cong trinh nghién ciru nao trude day vé phan loai dira
sap va dé dé dang trong danh gia nén ching t6i da thuc hién
lay s6 luong tdp mau nhu trén cho qua trinh nghién ciru.

Trong ndi dung nghién ciru cua bai bao, da su dung cac
phuong phéap thudc 16p c6 giam sat cho bai toan phéan loai
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da dugc danh nhan trong tap dir liéu huan luyén. (sir dung
b6 thur vién FSLib 2018 v6.2.2018.1 cua Giorgio). Thuét
toan chon loc cac dac trung s& cho ra thir hang cua timg
loai, mdi ddc trung s& c6 1 thir hang khac nhau — gia tri
cang 16n thi su dong gop cang c6 gié tri. Cac dic trung déu
la gia tri don, trir dac trung mfcc c6 13 vector cho nén s&
chia nho dac trung mfcc thanh 13 dac trung con tén theo
thtr tu 1a mfccl dén mfecl3, nhu vdy ching ta s& c6 tong
cong 24 dac tnumg. Vi thé, cac phuong phéap chon loc dac
trung bang FSLib (Bang 1) dugc ap dung trong bai viét la:
ILFS; ECFS; relieff; mutinffs; fsv; fisher; lasso (két qua do
chinh xac thé hién trong Hinh 12, 13).

Bdng 1. Danh sdch cdc phwong phdp chon lua ddc trung

duoc dp dung
STT | Phuong phap Cac lop Thugc tinh 16p
1 |[ECES Filter supervised
2 |Fisher Filter supervised
3 |FSV Embedded supervised
4 |ILFS Filter supervised
5 |LASSO Embedded supervised
6 |Relief-F Filter supervised
7  |Mutinffs Filter supervised
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Hinh 12. D¢ chinh xdc duea trén tdt ca cdc dac trung duoc
trich xuat sw dung phwong phdp SVM

Hinh 13. D6 chinh xdc da trén tat ca cdc dic trumg diroc
trich xuat sw dung phwong phip KNN

Déi voi phuong phap ldy mau bang cach go bang tay
cho két qua c6 do chinh xac cao nhét, trén 90% va co thé
dat dugc gan 100%. Phuong phap lic tay cho két qua cao
nhung khéng 6n dinh do qua trinh lac thi vi tri thu 4m
khéng ¢b dinh ciing nhu luc lic khong 6n dinh. Phuong
phap go bang may véi ddu bua bang da cho két qua cao
nhung két qua dao  dong qua nhiéu cach phén loai. Do do,
nhoém téac gia quyet dinh loai bo dau bua sit va nhua va
chon d4u bia bang d4 dé 14y mau. Ching ta s& c6 tong cong

24 dic trung 4m thanh va tién hanh chon loc lai cac dic
trung c6 thir hang lén hon 10 nhung gir lai du bo 13 vector
cua dac trung mfcc tir bang két qua sir dung cac phuong
phap chon déc trung (Bang 1) va I3p lai qua trinh phan loai.
Cuoi cung, chon 3 phuong phap chon loc dac trung duogc
cho 1a c6 déng gép nhiéu nhét vao viéc phan loai déi tuong
la: Phuong phap ILFS, Phuong phap relieff, Phuong phap
mutinffs, tham khao Hinh 14.

Hinh 14. Két qua xép hang dua trén tdp con cdc ddc trung
duorc trich xuat

Phoeng chip ceieh

- = ==
- | e Shipmng gnes (L5

Hinh 15. D¢ chinh xdc gé bang may véi dau bia bang dd ding
SVM sau khi chon loc dac trung
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Hinh 16. D¢ chinh xdc gé biang may véi dau biia bang dd
dung KNN sau khi chon loc dac trung

Dua vao cac sé liéu két qua phan loai dua trén mét dac
trung riéng 1é két hop véi cac phuong phap chon dic trung
va lap lai qua trinh phéan loai, nhém tac gia thu dugc mot
s6 két qua rat kha quan, cai tién duoc thoi gian thuc thi do
giam chiéu ciia cac vector ciing nhu d6 chinh xac dat yéu
cau. Khi ap dung cac phuong phap chon loc dic tinh trén
cac mé hinh KNN va SVM (Hinh 15, 16), ta thdy rang tit
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ca phuong phap da ap dung déu cho két qua phan loai rét
tot. Trong do, phuong phap SVM cho két qua cao hon
(trong vai truong hop) nhung khong 6n dinh, con phuong
phap KNN phan loai c6 do chinh xac trung binh khoang
90% va 6n dinh hon phuong phap SVM. Ngoai ra, phuong
phap chon dac trung mutinffs co6 d 6n dinh cao hon céc
phwong phap con lai. Két qua thuc nghiém nay da duoc so
sanh d6i chiéu véi kinh nghiém ctia ngudi néng dan trong
viéc phan loai trai dira sap. Cu thé: Ti 1é phan loai chinh
xac dwa theo kinh nghiém néng dan s& dat tim 85% dén
90% tiy mirc d6 am hiéu, kinh nghiém cia méi ca nhan.
Tir d6, cho thdy mé hinh da chon cho két qua rat kha quan
va chinh xac hon phuong phap thu cong truyén théng.

5. Két luan

Bai bao di trinh bay téng quat cac budrc thiét ké va thuc
hién phan loai d6i twong la trai dira sap va khong sap dua
vao dic tinh am thanh thu duoc bang cach tac dong co hoc
vao trai dira. Dir liéu 4m thanh sau khi xir Iy va huan luyén,
két hop véi viéc ap dung cac phuong phap trich loc dac
trung va giai thuat phan loai khac nhau da phén biét duoc
dira sép hoac khong sap. M6 hinh thuc nghiém va phan loai
da chimg minh rang cac phuong phap dugc chon hoan toan
c6 thé duoc ap dung voi ti 1€ chinh xac kha cao, trong do
giai thuat KNN cho két qua phan loai c6 d6 6n dinh hon

giai thuat SVM. Tuy nhién, nghién ctru chua thuc hién so
sanh hiéu qua giira cac vat liéu go khac nhau, ciing nhu
phan tich va xac dinh yéu t6 dic trung nao 1 c6 gia tri dang
tin cdy nhat trong rat nhiéu dac tinh 4m thanh.
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